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LVDS WITH IDLE STATE

BACKGROUND

1. Field

This disclosure relates generally to semiconductor devices,
and more specifically, to low voltage differential signaling
transmitter capable of operating in a standby state.

2. Related Art

Start-up time for a traditional Low Voltage Differential
Signaling (LVDS) circuit is dominated by the settling time of
a common mode feedback amplifier. In a traditional LVDS
circuit, disabling the output devices removes the common
mode voltage, which in turn causes the output of the common
mode feedback amplifier to be indeterminate. The time
required to re-establish a stable common mode voltage after
enabling of the output devices ultimately defines the startup
time, which is normally much longer than the standard data
transmit time. For example, the settling time of the amplifier
may be approximately 500 nanoseconds, but a specification
for the LVDS may require the device to be capable of oper-
ating within a much shorter time frame, such as 7 nanosec-
onds after start-up.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure is illustrated by way of example and
is not limited by the accompanying figures, in which like
references indicate similar elements. Elements in the figures
are illustrated for simplicity and clarity and have not neces-
sarily been drawn to scale.

FIG.11s ablock diagram of an embodiment of'a processing
system in accordance with the present invention.

FIG. 2 is a schematic diagram of an embodiment of low
voltage differential signaling (LVDS) transceivers that can be
used in the processing system of FIG. 1.

FIG. 3 is a schematic diagram showing an embodiment of
a serial I/O interface that can be used in the processing system
of FIG. 1.

FIG. 4 is a logic table showing signal states during opera-
tion of the serial I/O interface of FIG. 3.

DETAILED DESCRIPTION

Embodiments of systems, devices and methods are dis-
closed for a low voltage signaling (LVDS) transmitter with a
standby or idle current path in the output switching stage of
the LVDS circuit. When common lines are used to transmit
and receive data between devices, the transmitter does not
need to be fully shut down during receive mode, but rather can
enter the idle or standby mode. The standby current path
maintains voltage at a common mode feedback amplifier
during the idle mode, and allows the current sources and
feedback amplifier to operate normally while being isolated
from the data path of the transmitter. The standby current path
further allows the output to be in a high impedance state for
receiver functionality. Maintaining the transmitter in standby
mode during receiver operation sharply reduces startup delay
of' the transmitter when switching back to transmit mode. For
example, by allowing the transmitter to remain in standby
mode, the time required to switch from receive to transmit
mode can be reduced from approximately 500 ns to 5 ns. This
circuit topology of the transmitter can be re-used in multiple
LVDS applications independent of specific standards. Fur-
ther, the circuit topology can be implemented in any semi-
conductor technology process node such as CMOS090,
CMOS055, CMOS028, etc
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FIG. 1 is a block diagram of an embodiment of a computer
processing system 100 in accordance with the present inven-
tion. In the illustrated embodiment, components in computer
processing system 100 include processor 102, memory 104,
serial input/output (I/O) interface 106, parallel /O interface
108, and other peripheral devices or modules 110 which are
bi-directionally coupled to bus 112 to allow communication
between components.

Bus 112 may communicate external to computer process-
ing system 100. Alternate embodiments of the present disclo-
sure may use more, less, or different components and func-
tional blocks that those illustrated in FIG. 1. As some possible
examples, alternate embodiments of computer processing
system 100 may include a timer, a serial peripheral interface,
a digital-to-analog converter, an analog-to digital converter, a
driver (e.g. a liquid crystal display driver), and/or a plurality
of types of memory.

Serial I/O interface 106 and parallel I/O interface 108 can
transmit data to and receive data from devices and/or process-
ing systems external to processing system 100. The external
devices or processing systems may be formed on the same
substrate as processing system 100, or on another substrate
that is connected by a conductive trace on a printed circuit
board, a cable, a wirebond or other suitable connection to
processing system 100.

FIG. 2 is a schematic diagram of an embodiment of low
voltage differential signaling (LVDS) transceivers 200, 201
that can be used in serial /O interface 106 (and/or parallel I/O
interface 108) in the processing system 100 of FIG. 1. Trans-
ceiver 200 includes transmitter 202 and receiver 206. Trans-
ceiver 201 includes transmitter 208 and receiver 210. The
components in transceivers 200, 201 are similar, but are given
different reference numbers to facilitate describing the con-
nections between the components. Transceiver 200 can be
included in a first processing system 100, and transceiver 201
can be included in another processing system 100. Note that
in other implementations, transceivers 200, 201 can be
coupled to communicate with one another in the same pro-
cessing system 100.

Transmitter 202 has two output terminals, with each ter-
minal coupled by respective conductive traces or paths 214,
216 to a respective one of two output terminals of transmitter
208. Receivers 204, 210 each have two input terminals, with
a first input terminal of each receiver 204, 210 coupled to a
respective one of conductive paths 214, 216. Receiver 204 is
thus coupled to receive data from transmitter 208 and receiver
210 is coupled to receive data from transmitter 202.

Terminal resistors 206, 212 are coupled in parallel between
respective input terminals of receivers 204, 210. Terminal
resistors 206, 212 provide a load that generates voltage at the
input terminals of receivers 204, 210 when current flows from
a respective one of transmitters 202, 208.

Since transmitters 202, 208 share conductive paths 214,
216 with receivers 204, 210, transmitters 202, 208 include
bypass circuitry (not shown) that is used to place transmitters
202, 208 in idle or standby mode when receivers 204, 210 are
operating. Transmitters 202, 208 can then disable the bypass
circuitry and begin transmitting without waiting for a com-
mon mode feedback amplifier (not shown) in transmitters
202, 208 to settle.

FIG. 3 is a schematic diagram showing further detail of an
embodiment of a serial I/O interface 106 that can be used in
the processing system 100 of FIG. 1. Transmitter 202 of serial
1/O interface 106 is coupled to common mode feedback
amplifier 302, also referred to as feedback circuitry 302, and
is further coupled to communicate with receiver 210 in
another serial I/O interface 106. Transmitter 202 includes
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current source 314, current sink 315, P-channel transistors
316, 320, 324, N-channel transistors 318, 322, 326, 332, 334,
and resistors 328, 336. An input terminal of current source
314 is coupled to supply voltage VDD. Current source 314 is
adjustable to provide to a desired level of current to transmit-
ter 202. Source electrodes of P-channel transistors 316, 320,
324 are coupled to an output terminal of current source 314 at
node 340. Source electrodes of N-channel transistors 318,
322, 326 are coupled to an input terminal of current sink 315
at node 342. Drain electrodes of P-channel transistors 316,
320, 324 are coupled to drain electrodes of N-channel tran-
sistors 318, 322, 326. Current sink 315 is adjustable to sink a
desired level of current from transmitter 202.

A positive output node (OUT+) is coupled between a drain
electrode of P-channel transistor 316 and a drain electrode of
N-channel transistor 318. A negative output node (OUT-) is
coupled between a drain electrode of P-channel transistor 324
and a drain electrode of N-channel transistor 326. A common
mode node VCM is coupled between the drain electrodes of
P-channel transistor 320 and N-channel] transistor 322.

Drain electrodes of N-channel transistors 332, 334 are
coupled common mode node VCM and source electrodes of
N-channel transistors 332, 334 are coupled to a first terminal
of respective resistors 328, 336. A second terminal of resistor
328 is coupled to positive output node OUT+ and a second
terminal of resistor 336 is coupled to negative output node
OUT-.

Common mode feedback amplifier 302 includes differen-
tial amplifier 308 and capacitors 310, 312. A positive input
terminal of amplifier 308 is coupled to a reference voltage
VREF and a negating input terminal of amplifier 308 is
coupled to common mode node VCM. A first output terminal
of amplifier 308 is coupled to current source 314 and a second
output terminal of amplifier 308 is coupled to current sink
315. Capacitor 310 is coupled between the first output termi-
nal of amplifier 308 and common mode node VCM. Capacitor
is coupled between the second output terminal of amplifier
308 and common mode node VCM.

A negating input terminal of receiver 210 is coupled to
negative output node OUT- of transmitter 202 and a positive
input terminal of receiver 210 is coupled to positive output
node OUT+ of transmitter 202. Terminal resistor 212 is
coupled between the negating and positive input terminals of
receiver 210.

P-channel transistor 320 and N-channel transistor 322
along with transistors 332, 334 form bypass circuit 344 that is
activated during an idle or standby mode. When bypass cir-
cuit 344 is activated, positive and negative output nodes
(OUT+ and OUT-) are at a high impedance state. When
transmitter 202 is in transmit mode, bypass circuit 344 is
deactivated, allowing LVDS transmitter to operate normally.

Note that transmitter 202 can be implemented using other
suitable switching elements instead of or in addition to tran-
sistors 316-326, 332, and 334.

Operation of serial I/O interface 106 is described with
reference to FIGS. 3 and 4. FIG. 4 is a logic table showing gate
control signal states during operation of the serial I/O inter-
face 106 of FIG. 3. To transmit or send a “1”, bypass circuit
344 is deactivated by setting gate control signal PG3 at the
gate of P-channel transistor 320 to “1”, control signal NG3 at
the gate of N-channel transistor 322 to “0”, control signal
NG4 at the gate of N-channel transistor 332 to “1”, and
control signal NG5 at the gate of N-channel transistor 334 to
“1”. Gate control signal PG1 at the gate of P-channel transis-
tor 316 is set to “0”, control signal NG1 at the gate of N-chan-
nel transistor 318 is set to “0”, gate control signal PG2 at the
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gate of P-channel transistor 324 is set to “1”, and control
signal NG2 at the gate of N-channel transistor 326 is set to
“17.

The configuration of transmitter 202 set by the control gate
signals PG1-PG3 and NG1-NGS5 to transmit “1” causes a
HIGH or “1” state at positive output node OUT+ and a LOW
or “0” state at negative output node OUT-. Current flows
through terminal resistor RTERM from the positive output
node OUT+ to the negative output node OUT-, which is read
at the input terminals of receiver 210 as a “1”.

To transmit or send a “0”, bypass circuit 344 is deactivated
by setting gate control signal PG3 at the gate of P-channel
transistor 320 to “1”, control signal NG3 at the gate of
N-channel transistor 322 to “0”, control signal NG4 at the
gate of N-channel transistor 332 to “1”, and control signal
NGS5 at the gate of N-channel transistor 334 to “1”. Gate
control signal PG1 at the gate of P-channel transistor 316 is
set to “1”, control signal NG1 at the gate of N-channel tran-
sistor 318 is set to “1”, gate control signal PG2 at the gate of
P-channel transistor 324 is set to “0”, and control signal NG2
at the gate of N-channel transistor 326 is set to “0”.

The configuration of transmitter 202 set by the control gate
signals PG1-PG3 and NG1-NGS5 to transmit “0” causes a
HIGH or “1” state at negative output node OUT- and a LOW
or “0” state at positive output node OUT+. Current flows
through terminal resistor RTERM from the negative output
node OUT- to the positive output node OUT+, which is read
at the input terminals of receiver 210 as a “0”.

During the idle or bypass mode, bypass circuit 344 is
activated by setting gate control signal PG3 at the gate of
P-channel transistor 320 to “0”, control signal NG3 at the gate
of N-channel transistor 322 to “1”, control signal NG4 at the
gate of N-channel transistor 332 to “0”, and control signal
NGS5 at the gate of N-channel transistor 334 to “0”. Gate
control signal PG1 at the gate of P-channel transistor 316 is
set to “1”, control signal NG1 at the gate of N-channel tran-
sistor 318 is set to “0”, gate control signal PG2 at the gate of
P-channel transistor 324 is set to “1”, and control signal NG2
at the gate of N-channel transistor 326 is set to “0”.

The configuration of transmitter 202 set by the control gate
signals PG1-PG3 and NG1-NGS5 to activate bypass circuit
344 during an idle or standby mode provides a continuous
common mode voltage to common mode feedback amplifier
302 even after switches or transistors 316, 318, 324 326 are
placed in an inactive state. The ability to transmit and receive
on the same conductive paths 214, 216 reduces pin count and
saves space on the device. Bypass circuit 344 allows amplifier
302 to remain ready for operation even when transceiver 200,
201 is in receive mode, thereby improving bandwidth since
little or no time is required to allow amplifier 302 to settle
upon entering the transmit mode.

Instead of or in addition to configurations where the LVDS
topology of switches 316, 318, 324, 326 in combination with
bypass circuit 344 is used in transceivers 200, 201, transmitter
202, 208 can be used in configurations that include two or
more transmitters with outputs tied to the same conductive
paths 214, 216. In such configurations, transmitter 202, 208
can be placed in idle or standby mode while one of the other
transmitters transmits data over the shared conductive paths
214, 216.

By now it should be appreciated that in some embodi-
ments, there has been provided a low voltage differential
signaling generating circuit that can include at least one cur-
rent source (314, 315), a pair of output nodes (OUT+, OUT)
for providing a differential signal by virtue of a voltage dif-
ference between the pair of output nodes (OUT+, OUT-), a
first differential switch circuitry configured to be switched
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based on a control signal to selectively connect the current
source (314, 315) to a first one (OUT+) of the pair of output
nodes (OUT+, OUT-) to cause a current flow from the first
output note (OUT+) to the second output node (OUT-), a
second differential switch circuitry configured to be switched
based on the control signal to selectively connect the current
source (314, 315) to the second output node (OUT-) to cause
a current flow from the second output note (OUT-) to the first
output node (OUT+), and bypass circuitry arranged in paral-
lel to the first and second differential switch circuitries and
configured to be selectively switched based on an idle mode
signal to prevent a current between the pair of output nodes
(OUT+, OUT-).

In another aspect, the circuit can further comprise a feed-
back circuitry (302) configured to generate a control signal
for adjusting the current flow supplied by the at least one
current source on the basis of a voltage at the bypass circuitry.
The at least one current source (314, 315) can be configured
to adjust the current flow supplied thereof in accordance with
the control signal.

In another aspect, the feedback circuitry (302) can be fur-
ther configured to generate the control signal for adjusting the
current flow supplied by the at least one current source on the
basis of an average voltage of voltages at the first and second
output nodes (OUT+, OUT-).

In another aspect, the circuit can further comprise a first
current source (314), which is arranged upstream the circuit-
ries; and a second current source (315), which is arranged
downstream the circuitries. The first and the second current
source (314, 315) are configured to adjust the current flow
supplied thereof in accordance with the control signal.

In another aspect, the pair of output nodes (OUT+, OUT-)
can be coupled resistively to each other and the average
voltage of the voltages at the first and second output nodes
(OUT+, OUT-) is tapped at the resistive coupling (328, 336)
thereof.

In another aspect, the first and the second differential
switch circuitries can have a common supply input node
(340), which is connected to the current source (314), and a
common supply output node (342), and comprise the pair of
output nodes (OUT+, OUT-). The first differential switch
circuitry can further comprise a first switching element (316)
and a second switching element (326). The first switching
element (316) can be arranged upstream the pair of output
nodes (OUT+, OUT-). The second switching element (326)
can be arranged downstream the pair of output nodes (OUT+,
OUT-). The second differential switch circuitry can further
comprise athird switching element (324) and a fourth switch-
ing element (318). The third switching element (324) can be
arranged upstream the pair of output nodes (OUT+, OUT-).
The fourth switching element (318) can be arranged down-
stream the pair of output nodes (OUT+, OUT-).

In another aspect, when the first differential switch cir-
cuitry switches to connect the current source (314, 315) to the
first output node (OUT+), the first and second switching
elements (316, 326) are operated in conductive (closed) state
and the third and fourth switching elements (324, 318) are
operated in nonconductive (open) state. When the second
differential switch circuitry switched to connect the current
source (314, 315) to the second output node (OUT-), the third
and fourth switching elements (324, 318) are operated in
conductive (closed) state and the first and second switching
elements (316, 326) are operated in nonconductive (open)
state.

In another aspect, the bypass circuitry can be intercon-
nected between the common supply input node (340) and the
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common supply output node (342). The bypass circuitry can
further comprise at least one switching element (320, 322).

In another aspect, when one of the first and the second
differential switch circuitries is switched to connect the cur-
rent source (314, 315) to one of the first and the second output
nodes (OUT+, OUT-), the at least one switching element
(320, 322) can be operated in nonconductive (open) state.
When the bypass circuitry is switched to prevent a current
between the pair of output nodes (OUT+, OUT-), the at least
one switching element (320, 322) can be operated in conduc-
tive (closed) state and the first to fourth switching elements
(316,318) of the differential switch circuitries are operated in
nonconductive (open) state.

In another aspect, the pair of output nodes (OUT+, OUT-)
can be resistively coupled to each other. The resistive cou-
pling and the bypass circuitry can have a common connection
point (VCM).

In another aspect, the resistive coupling of the pair of
output nodes (OUT+, OUT-) can comprise two switching
elements (332, 334), one of which is arranged upstream and
the other one of which is arranged downstream to the com-
mon connection point (VCM).

In another aspect, one or more of the switching elements
are transistors, and each of the transistors is one of a pMOS
transistor or an nMOS transistor.

In another aspect, the control signal can be a complemen-
tary control signal (PG1, PG2, NG1, NG2).

In another aspect, the first differential switch circuitry and
the second differential switch circuitry can form an H-bridge
circuitry.

In another aspect, the low voltage differential signaling
generating circuit (202) can be provided to generate differen-
tial communication signals for signal communication on a
communication line having at least two wires. A receiver is
configured to receive differential communication signals on
the communication line when the low voltage differential
signaling generating circuit (202) is in idle mode.

Inother embodiments, an integrated circuit can comprise at
least one current source (314, 315) and a low voltage differ-
ential signaling generating circuit (202). The low voltage
differential signaling generating circuit can further comprise
a pair of output nodes (OUT+, OUT) for providing a difter-
ential signal by virtue of a voltage difference between the pair
of output nodes (OUT+, OUT-). A first differential switch
circuitry can be configured to be switched based on a control
signal to selectively connect the current source (314, 315) to
afirstone (OUT+) of the pair of output nodes (OUT+, OUT-)
to cause a current flow from the first output note (OUT+) to
the second output node (OUT-). A second differential switch
circuitry can be configured to be switched based on the con-
trol signal to selectively connect the current source (314, 315)
to the second output node (OUT-) to cause a current flow
from the second output note (OUT-) to the first output node
(OUT+). A bypass circuit can be arranged in parallel to the
first and second differential switch circuitries and configured
to be selectively switched based on an idle mode signal to
prevent a current between the pair of output nodes (OUT+,
OouT-).

In another aspect, the integrated circuit can be capable of
bi-directional data communication on the basis of differential
communication signals on a shared communication medium
having at least two wires. The integrated circuit can further
comprise a signal transmitter comprising the low voltage
differential signaling generating circuit (202) for transmitting
differential communication signals on a shared communica-
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tion medium and a signal receiver for receiving differential
communication signals communicated on the shared commu-
nication medium.

In another aspect, the signal receiver is configured to be
selectively operated when the low voltage differential signal-
ing generating circuit (202) is in the idle mode.

In yet another embodiment, a method of operating a low
voltage differential signaling generating circuit can comprise
providing at least one current source (314, 315), and provid-
ing a pair of output nodes (OUT+, OUT) for outputting a
differential output signal by virtue of a voltage difference
between the pair of output nodes (OUT+, OUT-). Based on a
control signal, the current source (314, 315) can be selectively
connected to a first one (OUT+) of the pair of output nodes
(OUT+, OUT-) through a first differential switch circuitries
to cause a current flowing from the first output note (OUT+)
to the second output node (OUT-). Based on the control
signal, the current source (314, 315) can be selectively con-
nected to the second output node (OUT-) through a second
differential switch circuitries to cause a current flowing from
the second output note (OUT-) to the first output node
(OUT+). Based on an idle mode signal, a bypass circuitry
arranged in parallel to the first and second differential switch
circuitries can be selectively switched to prevent a current
flowing between the pair of output nodes (OUT+, OUT-).

Because the apparatus implementing the present disclosure
is, for the most part, composed of electronic components and
circuits known to those skilled in the art, circuit details will
not be explained in any greater extent than that considered
necessary as illustrated above, for the understanding and
appreciation of the underlying concepts of the present disclo-
sure and in order not to obfuscate or distract from the teach-
ings of the present disclosure.

As used herein, the term “bus” 112 is used to refer to a
plurality of signals or conductors which may be used to trans-
fer one or more various types of information, such as data,
addresses, control, or status. The conductors as discussed
herein may be illustrated or described in reference to being a
single conductor, a plurality of conductors, unidirectional
conductors, or bidirectional conductors. However, different
embodiments may vary the implementation of the conduc-
tors. For example, separate unidirectional conductors may be
used rather than bidirectional conductors and vice versa.
Also, plurality of conductors may be replaced with a single
conductor that transfers multiple signals serially or in a time
multiplexed manner. Likewise, single conductors carrying
multiple signals may be separated out into various different
conductors carrying subsets of these signals. Therefore, many
options exist for transferring signals.

Some of the above embodiments, as applicable, may be
implemented using a variety of different information process-
ing systems. For example, although FIG. 1 and the discussion
thereof describe an exemplary information processing archi-
tecture, this exemplary architecture is presented merely to
provide a useful reference in discussing various aspects of the
disclosure. Of course, the description of the architecture has
been simplified for purposes of discussion, and it is just one of
many different types of appropriate architectures that may be
used in accordance with the disclosure. Those skilled in the
art will recognize that the boundaries between logic blocks
are merely illustrative and that alternative embodiments may
merge logic blocks or circuit elements or impose an alternate
decomposition of functionality upon various logic blocks or
circuit elements.

Thus, it is to be understood that the architectures depicted
herein are merely exemplary, and that in fact many other
architectures can be implemented which achieve the same
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functionality. In an abstract, but still definite sense, any
arrangement of components to achieve the same functionality
is effectively “associated” such that the desired functionality
is achieved. Hence, any two components herein combined to
achieve a particular functionality can be seen as “associated
with” each other such that the desired functionality is
achieved, irrespective of architectures or intermedial compo-
nents. Likewise, any two components so associated can also
be viewed as being “operably connected,” or “operably
coupled,” to each other to achieve the desired functionality.

Also for example, in one embodiment, the illustrated ele-
ments of system 100 are circuitry located on a single inte-
grated circuit or within a same device. Alternatively, system
100 may include any number of separate integrated circuits or
separate devices interconnected with each other. For
example, memory 104 may be located on a same integrated
circuit as processors 102 or on a separate integrated circuit or
located within another peripheral or slave discretely separate
from other elements of system 100. Serial /O interface 106,
parallel I/O interface 108 and/or other peripherals 110 may
also be located on separate integrated circuits or devices. Also
for example, system 100 or portions thereof may be soft or
code representations of physical circuitry or of logical repre-
sentations convertible into physical circuitry. As such, system
100 may be embodied in a hardware description language of
any appropriate type.

Furthermore, those skilled in the art will recognize that
boundaries between the functionality of the above described
operations merely illustrative. The functionality of multiple
operations may be combined into a single operation, and/or
the functionality of a single operation may be distributed in
additional operations. Moreover, alternative embodiments
may include multiple instances of a particular operation, and
the order of operations may be altered in various other
embodiments.

In one embodiment, processing system 100 is a computer
system such as a personal computer system. Other embodi-
ments may include different types of computer systems.
Computer systems are information handling systems which
can be designed to give independent computing power to one
or more users. Computer systems may be found in many
forms including but not limited to mainframes, minicomput-
ers, servers, workstations, personal computers, notepads, per-
sonal digital assistants, electronic games, automotive and
other embedded systems, cell phones and various other wire-
less devices. A typical computer system includes at least one
processing unit, associated memory and a number of input/
output (I/O) devices.

A computer system processes information according to a
program and produces resultant output information via I/O
devices. A program is a list of instructions such as a particular
application program and/or an operating system. A computer
program is typically stored internally on computer readable
storage medium or transmitted to the computer system via a
computer readable transmission medium. A computer pro-
cess typically includes an executing (running) program or
portion of a program, current program values and state infor-
mation, and the resources used by the operating system to
manage the execution of the process. A parent process may
spawn other, child processes to help perform the overall func-
tionality of the parent process. Because the parent process
specifically spawns the child processes to perform a portion
of the overall functionality of the parent process, the func-
tions performed by child processes (and grandchild pro-
cesses, etc.) may sometimes be described as being performed
by the parent process.
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Although the disclosure is described herein with reference
to specific embodiments, various modifications and changes
can be made without departing from the scope of the present
disclosure as set forth in the claims below. Accordingly, the
specification and figures are to be regarded in an illustrative
rather than a restrictive sense, and all such modifications are
intended to be included within the scope of the present dis-
closure. Any benefits, advantages, or solutions to problems
that are described herein with regard to specific embodiments
are not intended to be construed as a critical, required, or
essential feature or element of any or all the claims.

The term “coupled,” as used herein, is not intended to be
limited to a direct coupling or a mechanical coupling.

Furthermore, the terms “a” or “an,” as used herein, are
defined as one or more than one. Also, the use of introductory
phrases such as “at least one” and “one or more” in the claims
should not be construed to imply that the introduction of
another claim element by the indefinite articles “a” or “an”
limits any particular claim containing such introduced claim
element to disclosures containing only one such element,
even when the same claim includes the introductory phrases
“one or more” or “at least one” and indefinite articles such as
“a” or “an.” The same holds true for the use of definite articles.

Unless stated otherwise, terms such as “first” and “second”
are used to arbitrarily distinguish between the elements such
terms describe. Thus, these terms are not necessarily intended
to indicate temporal or other prioritization of such elements.

What is claimed is:

1. A low voltage differential signaling generating circuit,

comprising:

at least one current source,

a pair of output nodes for providing a differential signal by
virtue of a voltage difference between the pair of output
nodes;

a first differential switch circuitry configured to be
switched based on a control signal to selectively connect
the current source to a first one of the pair of output
nodes to cause a current flow from the first output note to
the second output node;

a second differential switch circuitry configured to be
switched based on the control signal to selectively con-
nect the current source to the second output node to
cause a current flow from the second output note to the
first output node; and

a bypass circuitry arranged in parallel to the first and sec-
ond differential switch circuitries and configured to be
selectively switched based on an idle mode signal to
prevent a current between the pair of output nodes;

a feedback circuitry configured to generate a control signal
for adjusting the current flow supplied by the at least one
current source on the basis of a voltage at the bypass
circuitry,

wherein the at least one current source is configured to
adjust the current flow supplied thereof in accordance
with the control signal.

2. The circuit according to claim 1,

wherein the feedback circuitry is further configured to
generate the control signal for adjusting the current flow
supplied by the at least one current source on the basis of
an average voltage of voltages at the first and second
output nodes.

3. The circuit according to claim 2, comprising:

a first current source, which is arranged upstream the cir-
cuitries; and

a second current source, which is arranged downstream the
circuitries,
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wherein the first and the second current source is config-
ured to adjust the current flow supplied thereof in accor-
dance with the control signal.

4. The circuit according to claim 2,

wherein the pair of output nodes are coupled resistively to
each other and the average voltage of the voltages at the
first and second output nodes is tapped at the resistive
coupling thereof.

5. The circuit according to 1,

wherein the first and the second differential switch circuit-
ries have a common supply input node which is con-
nected to the current source, and a common supply out-
put node, and comprise the pair of output nodes,

wherein the first differential switch circuitry further com-
prises a first switching element and a second switching
element, wherein the first switching element is arranged
upstream the pair of output nodes, wherein the second
switching element is arranged downstream the pair of
output nodes,

wherein the second differential switch circuitry further
comprises a third switching element and a fourth switch-
ing element, wherein the third switching element is
arranged upstream the pair of output nodes, wherein the
fourth switching element (318) is arranged downstream
the pair of output nodes.

6. The circuit according to claim 5,

wherein when the first differential switch circuitry
switches to connect the current source to the first output
node, the first and second switching elements are oper-
ated in conductive state and the third and fourth switch-
ing elements are operated in nonconductive state,

wherein when the second differential switch circuitry
switches to connect the current source to the second
output node, the third and fourth switching elements are
operated in conductive (closed) state and the first and
second switching elements are operated in nonconduc-
tive (open) state.

7. The circuit according to claim 6,

wherein the bypass circuitry is interconnected between the
common supply input node and the common supply
output node,

wherein the bypass circuitry further comprises at least one
switching element.

8. The circuit according to claim 7,

wherein when one of the first and the second differential
switch circuitries is switched to connect the current
source to one of the first and the second output nodes, the
at least one switching element is operated in nonconduc-
tive state,

when the bypass circuitry is switched to prevent a current
between the pair of output nodes, the at least one switch-
ing element is operated in conductive state and the first
to fourth switching elements of the differential switch
circuitries are operated in nonconductive state.

9. The circuit according to claim 7,

wherein the pair of output nodes are resistively coupled to
each other,

wherein the resistive coupling and the bypass circuitry
have a common connection point.

10. The circuit according to claim 9, wherein

the resistive coupling of the pair of output nodes comprises
two switching elements, one of which is arranged
upstream and the other one of which is arranged down-
stream to the common connection point.

11. The circuit according to claim 10, wherein one or more

of the switching elements are transistors,
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wherein each of the transistors is one of a pMOS transistor
or an nMOS transistor.

12. The circuit according to claim 1,

wherein the control signal is a complementary control sig-
nal.

13. The circuit according to claim 1,

wherein the first differential switch circuitry and the sec-
ond differential switch circuitry form an H-bridge cir-
cuitry.

14. The circuit according to claim 1,

wherein the low voltage differential signaling generating
circuit is provided to generate differential communica-
tion signals for signal communication on a communica-
tion line having at least two wires,

wherein a receiver is configured to receive differential
communication signals on the communication line
when the low voltage differential signaling generating
circuit is in idle mode.

15. An integrated circuit, comprising:

at least one current source and a low voltage differential
signaling generating circuit,

wherein the low voltage differential signaling generating
circuit further comprises:

a pair of output nodes for providing a differential signal
by virtue of a voltage difference between the pair of
output nodes;

a first differential switch circuitry configured to be
switched based on a control signal to selectively con-
nect the current source to a first one of the pair of
output nodes to cause a current flow from the first
output note to the second output node;

a second differential switch circuitry configured to be
switched based on the control signal to selectively
connect the current source to the second output node
to cause a current flow from the second output note to
the first output node;

a bypass circuitry arranged in parallel to the first and
second differential switch circuitries and configured
to be selectively switched based on an idle mode
signal to prevent a current between the pair of output
nodes;
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a signal transmitter comprising the low voltage differential
signaling generating circuit (202) for transmitting dif-
ferential communication signals on a shared communi-
cation medium; and

a signal receiver for receiving differential communication
signals communicated on the shared communication
medium, wherein the integrated circuit is capable of
bi-directional data communication on the basis of dif-
ferential communication signals on the shared commu-
nication medium having at least two wires.

16. The integrated circuit according claim 15, wherein

the signal receiver is configured to be selectively operated
when the low voltage differential signaling generating
circuit is in the idle mode.

17. Method of operating a low voltage differential signal-

ing generating circuit, comprising:

providing at least one current source,

providing a pair of output nodes for outputting a differen-
tial output signal by virtue of a voltage difference
between the pair of output nodes;

based on a control signal, selectively connecting the cur-
rent source to a first one of the pair of output nodes
through a first differential switch circuitries to cause a
current flowing from the first output note to the second
output node;

based on the control signal, selectively connecting the cur-
rent source to the second output node through a second
differential switch circuitries to cause a current flowing
from the second output note to the first output node; and

based on an idle mode signal, selectively switching a
bypass circuitry arranged in parallel to the first and sec-
ond differential switch circuitries to prevent a current
flowing between the pair of output nodes;

generating a control signal for adjusting the current flow
supplied by the at least one current source on the basis of
a voltage at the bypass circuitry in feedback circuitry,

wherein the at least one current source is configured to
adjust the current flow supplied thereof in accordance
with the control signal.

#* #* #* #* #*



